Derangement of growth and differentiation control in oncogenesis.
Human neoplasms develop following the progressive accumulation of genetic and epigenetic alterations to oncogenes and tumor suppressor genes. These alterations confer a growth advantage to the cancer cell, leading to its clonal proliferation, invasion into surrounding tissues, and spread to distant organs. Genes that are altered in neoplasia affect three major biologic pathways that normally regulate cell growth and tissue homeostasis: the cell cycle, apoptosis, and differentiation. While each of these pathways can be defined by a unique set of molecular events, they are not biologically separate. Rather, they function more as an integrated molecular network, and perturbations in one pathway can have profound consequences on another. Insights into what distinguishes the regulation of growth and differentiation in a normal cell versus a cancer cell have led to the development of novel anticancer therapies.